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background:  Spontaneous hypertensive rats (SHR) develop AF at 9 months, refuting the critical mass hypothesis. Fibrosis & connexin 43 
(Cx43) play a key role in wavefront propagation. We studied their role in the arrhythmic substrate.
Methods:  40 Brown Norway (BN) rats & 40 SHRs from 3-12 months, had ex vivo bi-atrial pacing protocols (6-33Hz S1 bursts for 10s) at 
3 month intervals (n=10 each). 3 Wistar Kyoto (WKY) rats acted as controls at 9 & 12 months. Right & left (RAA/LAA) atrial microelectrode 
array (MEA) recordings were used to calculate maximum inter-electrode wavefront propagation velocity (CV) & mean CV across MEA 
using MATLAB. Hearts were frozen & immunoblotted for total Cx43, dephosphorylated (P0) & phosphorylated (P1/2) bands. Tissue was 
stained for fibrosis using sirius red & quantified at x20 using FIJI.
results:  AF was inducible in BN & SHRs equally at all ages. There was no AF inducible in WKYs. Whilst total atrial Cx43 showed no 
correlation with mean CV (r=0.004), the ratio of maximum: mean CV showed good correlation with P0:P1/2 Cx43 levels across all groups 
(r=0.5124, p=0.02). Mean CV was inversely correlated with fibrosis (r=-0.7264, p=0.049).
Conclusion:  The BN rat is a novel rodent model of AF in addition to SHRs. Fibrosis is a key part of the substrate of AF and inversely 
correlated to CV. This is the first demonstration of correlation between max: mean CV & dephosphorylated: phosphorylated Cx43, offering 
a novel parameter to reveal structure-function relationships in the intact atrium.
 
